S pontaneous intracerebral hemorrhage (ICH) accounts for 10% to 30% of all strokes and is characterized by high rates of mortality and disability. The inflammatory response contributes to the ICH-induced secondary brain injury although the mechanisms are unknown. 1 The aim of this study was to evaluate the relationships between the total and differential leukocyte counts and the neutrophil-to-lymphocyte ratio (NLR) at admission with the 3-month outcome in ICH patients.
. The WBC, ANC, ALC, and NLR were associated with the 3-month functional outcome; after the adjustment for potential confounders, the ANC, ALC, and NLR remained significantly associated, whereas the WBC did not (Table 2; Table II in the online-only Data Supplement). The ANC above the upper and ALC below the lower limits of normal ranges were associated to 1.7-and 2-fold increase in likelihood of poor outcome, respectively (Table III in 
Discussion
The main findings of our study are that higher neutrophils and lower lymphocytes at admission were independently associated with poor ICH outcome, and the NLR represented a readily available prognostic predictor. The inflammatory response occurs soon after the ICH: the neutrophils are actively recruited because the first hours around the hematoma and contribute to cellular injury and disruption of the viable tissue. 1 The neutrophil increase could be the result of the acute phase reaction and the marker of the severity of disease and tissue inflammation. Higher leukocyte count have been associated to hematoma growth and early neurological deterioration. Our data suggested that early inflammation may be detrimental on the functional outcome. Because the regenerative capacities of the neural cells are limited, the secondary-induced brain damage may influence the prognosis. The selective neutrophil depletion before and the early inhibition of the neutrophil-derived matrix metalloproteinases after the ICH decreased the microglial/macrophage response and the neural apoptosis in the perihematoma region and improved the neurobehavioral recovery. 8 The acute damage of vulnerable areas within the CNS induces the apoptosis and functional deactivation of peripheral lymphocytes, 9 which are key players in the host defense against pathogens. In-hospital infections are common after stroke and may worsen the clinical course by inducing hyperthermia, increasing cerebral metabolic demands, and favoring acidosis and hypoxia.
The NLR was directly and independently related to the risk of adverse 3-month outcome and outperformed the predictive value of the WBC, ANC, and ALC. The NLR represents a reliable composite marker and dynamic index of systemic inflammation that reflects the immune response and combines information of innate and adaptive pathways. It could represent the hyperacute inflammatory response to cerebral hematoma and integrate the likelihood of the secondary brain injury and the susceptibility to the poststroke complications.
Interpretations of our findings should take into account limitations as the relatively small sample size and the retrospective analysis. The study sought to assess the associations between leukocytes and ICH outcome: prospective investigations providing serial cell counts measurements, sampling of sensitive biomarkers as the interleukin-6 or C-reactive protein, and information about the hematoma expansion, cerebral edema, development of fever, infections, and poststroke complications would be warranted to understand the underlying mechanisms. The main strengths of the study included the enrollment of patients despite the ICH location, the use of widely accessible laboratory variables, the cost effectiveness of the NLR.
Higher neutrophils, lower lymphocytes, and higher NLR values predicted worse outcome after ICH and could aid in the risk stratification of patients. Further understanding of the mediators of the immune orchestra may help to identify therapeutic strategies. 
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